Whole-rock major element compositions of relatively fresh diabase from the northern Culpeper basin, Va. The Culpeper basin ( fig. 1 ) is a north-northeast-trending faulted trough at the innner margin of the Piedmont geologic province along the east front of the Blue Ridge. The basin is about 20 km (12.4 miles) wide and extends for about 140 km (87 miles) north from the Rapidan River across the Potomac River and terminates near Frederick, Maryland. It is part of a belt of similar Newark rift-basin structures, all of early Mesozoic age, which lie along the east coast of North America from Florida to Nova Scotia.
The sedimentary rocks of the Culpeper basin are part of the Newark Supergroup and comprise a distinctive sequence of clastic strata (Culpeper Group) ranging in age from Late Triassic to Early Jurassic (Cornet, 1977) . The Triassic section is predominantly non-marine sandstone and siltstone ("red beds") with a variety of lenticular conglomerates and minor amounts of shale. The Jurassic sequence also contains red beds and lenticular conglomerates but is characterized by a series of intercalated basalt flows and lacustrine gray and black shales.
Most of the Culpeper Group is intruded and locally metamorphosed by dikes, sills, and stocks of tholeiitic diabase (Lee, 1977 (Lee, , 1979 (Lee, , 1980 Lindholm, 1979) ; the Hartford, Newark, and Gettysburg basins ( fig. 1 ) include similar igneous rocks (Puffer and Lechler, 1980) . This report deals with a suite of samples from several diabase intrusives and basalt flows in the northern part of the Culpeper basin in Virginia (Appendix 1A, IB, and fig.  2 ).
Sampling and analysis
The rocks discussed herein were collected by K. Y. Lee, in conjunction with reconnaissance mapping in the northern Culpeper basin. Forty-four outcrop or quarry samples from 4 diabase intrusive bodies and 7 outcrop samples from 3 basalt flows (Appendix 1A, IB, and fig. 2) were analyzed quantitatively for 12 major elements by atomic absorption spectrophotometry (Shapiro, 1975) (Table 1 and Appendix 2A, 2B). Semiquantitative spectrographic measurements (Dorrzapf, 1973) were performed for 31 trace elements, including 11 rare-earth elements (REE) (Appendix 3A, 3B, and 3C).
Twenty-nine analyses of fresh or slightly altered diabase appear in Table  1 . The remaining 15 diabase samples and all 7 basalt samples were so altered that their major element and mobile trace element compositions are not representative of the fresh rock (Appendix 2A and 2B). Most of the fresh and altered diabase samples are medium crystalline rocks taken from the interior of the intrusive bodies. Samples 215 and 216, however, are from the chilled margin and are aphanitic to very finely crystalline, and samples 100, 103, 106, Ilia, and 195 are late-phase pegmatitic or granophyric differentiates. (Weigand and Ragland, 1970; Smith and others, 1975; Gottfried and others, 1977; Papezik and Hodych, 1980) , which had been thought to be uniform in composition. Three major chemical types (Weigand and Ragland, 1970) dominate this basaltic group: 1) olivinenormative; 2) high-TiC^, quartz-normative; and 3) low-TiC^, quartznormative. A fourth type, the high-Fe203 (SFe as Fe203), quartz-normative type, is less common and is considered to be a result of local differentiation processes (Weigand and Ragland, 1970; Puffer and Lechler, 1980) . To date, no comprehensive published studies have included analyses of the diabases of the Culpeper basin, although geochemical work on the related basalts has been reported by Puffer and others (1982) , Sutter and others (1983) , and Leavy and Puffer (1983) . Mineralogic and petrographic data for the Culpeper diabases were reported by Shannon (1924) , Linskold (1961) , and Lee (1979 Lee ( , 1980 .
Major element geochemistry of the Culpeper diabases
Major element chemistry and normative mineralogy of the 29 selected diabase samples from the northern Culpeper basin (Table 1) show them to be high-Ti02> quartz-and hypersthene-normative rocks, comparable to the highTi02> quartz-normative type of Wiegand and Ragland (1970) , and very similar to the York Haven type diabase from the Gettysburg basin (Smith and others, 1975) . The origin and interrelationships of these magma types have been discussed by several workers (Weigand and Ragland, 1970; Ragland and others, 1971; Smith and others, 1975; Puffer and others, 1981) . The range in variation in the major element chemistry of the Culpeper diabases probably represents various stages of differentiation of a high-Ti02> quartz-normative magma. Emplacement of these rocks was probably coeval with that of similar rocks in the other early Mesozoic basins in eastern North America (Raymond, 1982; Raymond and others, 1982; Sutter and others, 1983) .
Conventional K-Ar ages were determined on a hornblende concentrate separated from a granophyre (584) and a plagioclase concentrate from a mediumcrystalline diabase (202) (table 2 and fig. 2 ). The ages of the granophyre (188 -6 my) and the diabase (182 -6 my) are essentially the same within analytical certainties (table 2) . Whereas the diabase sample locality (202) is shown on figure 2, the granophyre locality is approximately 46 miles S. 23° W. of sample 202.
Minor and trace element geochemistry of the Culpeper diabases
No conclusive statements can be made about the chemistry of the Culpeper diabases on the basis of the semiquantitative analyses reported here (Appendix 3A, 3B, and 3C). However, the data for Zr, Y, Pb, and Sr are comparable, in most cases to within 20 percent, to quantitative XRF analyses of Culpeper basin diabase (Leavy, unpub. data) , and Zr and Y in the analyzed basalts are also comparable to that in basalts analyzed by Ragland (unpub. data) Smith, and Leonard Shapiro (1973 , 1974 , 1975 ( Leavy and Puffer, 1983) . If these semiquantitative data are considered to be meaningful, certain observations may be made: 1) the diabase and basalt reported here show the same moderately light REE-enriched character as the high-Ti02 , quartz-normative diabases in eastern North America (Ragland and others, 1971) ; 2) a negative Eu anomaly, indicative of plagioclase fractionation, is apparent in some of the analyzed rocks; and 3) the decrease in Ni/Co, from 2-3 to approximately 0.5, is correlated with a decrease in MgO from approximately 7 to 3 percent, which also suggests extensive differentiation of the diabase magma (Fleischer, 1968 Analysts: Floyd Brown, Lowell Artis, Herbert Kirschenbaum, Hezekiah Smith, and Leonard Shapiro (1973 , 1974 , 1975 Analysts: Janet D. Fletcher, Charles S. Annell, and Joseph L. Harris (1973 Harris ( , 1974 Harris ( , 1975 (1973, 1974, 1975) Analysts: Janet D. Fletcner, Charles S. Anne11, and Joseph L. Harris (1973 Harris ( , 197*, 1975 ELEMENT ( 
